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1.0 Background 

1.1 Sampling Rationale 

Fort Sheridan performed validation of analytical data that were collected during the Phase I 

Remedial Investigation (RI) in 1990 to 1991. As required by the Final Overall Quality Assurance 

Project Plan Remedial Investigation/Feasibility Study, Fort Sheridan, Illinois (OQAPP), 

[Environmental Science & Engineering, Inc. (ESE), 1995], the validation was performed in 

accordance with the U.S. Environmental Protection Agency (USEPA) Contract Laboratory 

National Functional Guidelines. The results of the validation can be found in detail in the Final 

Data Validation Report (ECG, April 1996). The data validation process resulted in some of the 

data being assigned qualifiers "R" (meaning rejected) and "J" (meaning estimated). The 

significance of these two qualifiers on data usability for the RI was discussed between 

representatives of Fort Sheridan, USEPA, Illinois EPA, the U.S. Army Environmental Center 

(USAEQ, and ESE. It was determined from this discussion and regulatory comments that 

resampling of most of the rejected (R-flagged) data would be conducted to replace the Phase I 

data. Also, at least 10 percent of the J-flagged samples would be resampled/reanalyzed and 

compared with the Phase I results to provide an indication of overall data quality. 

To fulfill the above requirements, resampling and reanalysis were performed in 1995 to 1996 

according to the plan described in the Final Data Usability Summary and Resampling Proposal for 

Fort Sheridan (USAEC, 1996).  Fourteen samples were collected to replace the rejected samples 

in Phase I.  Also, 18 percent soil resampling and reanalysis activities were conducted to evaluate 

the quality of the Phase I data sets.  Resampling was conducted according to data quality 

procedures described in the OQAPP.  Soil samples were reanalyzed for metals [graphite furnace 

spectroscopy, cold vapor, inductively coupled argon plasma (ICAP)]; cyanide; pesticides and 
polychlorinated biphenyls (PCBs); and herbicides. 

This report covers the comparison of the original Phase I (1990-1991) and the corresponding 

resampling data (1995-1996). The comparison is necessary to determine if the entire set of 

original 1990-1991 results are of sufficient quality to be used in the RI and Baseline Risk 

Assessment (BRA).  The 14 samples collected to replace the Phase I rejected data are not part of 
this comparison. 

1.2 Comparison Framework 

The required comparison is complicated by lack of criteria or regulatory guidance for comparing 

soil samples collected far apart in time (1990-1991 to 1995-1996). Several soil processes are 
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dynamic in nature and there is no reason to believe that the concentration of the compounds of 

interest would remain stable in the soil for that duration. Observed variations in sample results 

could be due to leaching, plant uptake, and natural attenuation, as well as other biological and 

chemical processes in the soil. Besides the changes in concentrations due to these soil processes, 

a significant variation can result from soil's heterogeneity (Triegel, 1988; Bone, 1988) over very 

short distances. The USEPA Contract Laboratory Program National Functional Guidelines for 

Inorganic Data Review (February, 1994) addresses real time laboratory sample duplicates, but 

provides no criteria for real time field duplicates, let alone time-elapsed field duplicates. Splitting 

a sample for laboratory duplicate analysis or spiking split duplicate samples do not include all 

sources of error of the total measurements; thus, a poor and underestimated precision may result 

(Smith etal., 1988). 

There are few statistical parameters for comparing two data points, such as the Phase I and 

corresponding resample data. The only statistical parameter potentially relevant to this 

comparison is the relative percent difference (RPD). RPD is a measure of precision and is 

commonly applied to duplicate measurements.  If we assume that the Phase I and resampling 

samples are duplicates of each other, then assessment of precision for comparison would be 

acceptable. The use of RPD is complicated by the fact that there is no regulatory guidance on the 

upper limit of RPD for a pure field sampling variation, let alone sampling variation due to elapsed 

time and soil heterogeneity over very short distances. However, if the dynamic nature of soil 

in situ and the variability in measurements due soil heterogeneity are taken into account, it is 

reasonable to assume an elevated upper limit value of RPD.  From our experience, based on over 

ten years of reviewing and performing data validation for various sites (including state, U.S. 

Navy and U.S. Army sites), it is a common occurrence for real time field duplicates to vary by a 

factor of 5 or more (RPD >.133). Therefore, a RPD value of 133 percent (based on a factor of 

5) would be an acceptable and a reasonable upper limit criteria for field duplicates separated by a 

significant time. 

Another parameter that provides an indication as to whether or not the Phase I data and resample 

data are comparable is a comparison of the means.  Means are calculated for both the Phase I and 

resample data to determine if they disagree significantly. For this comparison, it is assume that 

data points from a given study area (i.e., Landfill 2), comprise a data set that represents the entire 

population of that study area. The resulting mean for the Phase I data is compared by the 

corresponding mean of the resample data. The decision on disagreement is based on whether the 

difference, D, of the two values exceeds its statistical uncertainty, U. 
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Using the parameters of RPD and a comparison of the means, an evaluation framework was 

developed to assess the Phase I sample results in light of the resampling results. If the soil 

factors and elapsed time are considered, it is reasonable to assume that results are comparable if: 

1. Results of detects in the original Phase I samples and subsequent resamples are within 

a factor of 5 or have a RPD of ± 133 percent (based on a factor of 5); 

2. An analyte that is nondetect in the Phase I sample is also nondetect in the resample; 

3. An analyte that is nondetect in the Phase I sample is detected in the resample but at a 

concentration level less than five times the method reporting limit of the Phase I 

sample; 

4. An analyte that is detected in the Phase I sample at a concentration less than five 

times the method reporting limit of the resample effort is nondetect in the 

resample; or 

5. Results of detects in the original Phase I samples and subsequent resamples are within 

a factor of 5 or have a RPD of ± 133 percent (based on a factor of 5); and 

6. It is concluded that there is no reason to believe that the calculated means differ, 

because D<U at a 95 percent level of confidence. 

7. The range of results for each analyte reported for the Phase I samples and resamples 

are comparable.  Comparing the range of results between the two sampling efforts is 

only used here to roughly discern if the two data sets describe the overall analyte 

concentration levels similarly or differently. 

The reader is referred to the analyte tables in Appendix A. The RPD was calculated as follows: 

the resampling value minus the Phase I value, divided by the average of the Phase I and 

resampling results, and multiplied by 100.  If the Phase I result is x and the resample result is y, 

the equation as used here (ignored absolute values) is: RPD=100 times (y-x)/[(y+x)/2]. The 

positive or negative sign for the RPD is derived from the initial values used (y-x, resample value 

minus Phase I value).  Under the RPD column (see data tables), a positive sign for RPD indicates 

that the resampling result was higher than the corresponding Phase I result. A negative sign for 

RPD indicates that the resampling result was lower than the corresponding Phase I result, 

indicating a decrease in concentration with time. RPD values are, therefore, used here not only 
as a measure of precision, but also as a trend indicator. 

Also on the analyte table (see Appendix A), under the column of Detection Status, a plus (+) sign 

indicates a detected analyte and a negative (-) sign indicates a nondetected analyte.  For example, 

if an analyte is detected in both the Phase I and the corresponding resample, a (+ +) sign is 

indicated in the Detection Status column.  If there was no detection in the Phase I sample but 

there was detection of the analyte in the corresponding resample, the column has a (-+).  The 

concentrations are reported on a dry-weight basis in milligrams per kilogram (mg/kg) of soil. 
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A sample mean was calculated separately for the Phase I and the resample for each study area 

(i.e., Building 122, Landfill 2, Landfill 3, Landfill 5) (see Appendix B). Only analytes detected 

in both the Phase I and the corresponding resample were tested. At least three data points were 

required for the calculation of a mean. 
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2.0 Graphite Furnace Spectroscopy 

2.1 Arsenic 

Arsenic in the Phase I soil samples was analyzed by the USAEC performance-demonstrated 

Method JD19 and in the resampling by USAEC performance-demonstrated Method GAS1-S. 

Both of these methods are equivalent to USEPA Method 7060. Twenty-nine sample pairs were 

compared for arsenic. 

Arsenic was detected in each of the Phase I samples and the resamples (designated " + + "). 

Except for one sample (TSHS3*40), each of the RPDs is within the acceptance criterion 

(< 133 percent). 

Arsenic concentration levels were slightly lower in the resamples than in the Phase I samples. 

This is indicated by several negative RPD values. However, with the exception of one sample 

pair, the data in each sample pair are within a factor of 5 of each other (see the ratio column). 

The observed variation between the Phase I and the resample data sets is not constant, but varied, 

as seen in the ratio column. This is an indication of a well-distributed sampling variation rather 

than a uniform analytical bias. The slightly lower arsenic concentration levels in the resample 

could be due to leaching, natural attenuation, or other soil factors. 

The concentrations for arsenic as measured in the Phase I samples ranged from a low of 

4.70 mg/kg to a high of 15.0 mg/kg. For the resampling effort, arsenic concentrations ranged 

from 1.65 to 17.3 mg/kg. This is an indication that these two data sets similarly describe the 

overall levels of arsenic at Fort Sheridan. Thus, there is good agreement in the data sets and the 

resampling results confirm those of the Phase I samples. This observation is further supported by 

an evaluation of the means. The difference between calculated arsenic data means in the Phase I 

and the resample data sets were tested separately for Building 122, Landfill 2, Landfill 3, and 

Landfill 5 (see Appendix B).  For each of these study areas, it was concluded there is no reason 

to believe that the means differ at a 95 percent level of confidence between the Phase I and the 
resample data sets. 

2.2 Selenium 

Selenium in the Phase I soil samples was analyzed by the USAEC performance-demonstrated 

Method JD15 and in the resampling by USAEC performance-demonstrated Method GSE1-S. 

Both of these methods are equivalent to USEPA Method 7740. Twenty-nine sample pairs were 
compared for selenium. 
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The following observations are made regarding the two data sets: 
a. In two sample pairs, selenium was detected in the Phase I sample with no detects in 

the corresponding resample (designated "+-"). These sample pairs are TSHS1*37 

and TSHS3*49. However, in these two sample pairs, detected selenium 

concentrations were less than five times the method reporting limit in the resample 

analysis. Also, the two sample pairs were surface soil samples (0 to 0.5 ft) and are 

thus more exposed to environmental conditions. Therefore, it is reasonable that at 

such low selenium levels, the corresponding resamples had no detection for selenium 

(<0.25 mg/kg). The data sets for these two samples are comparable based on low 

concentration levels in the Phase I samples and nondetects in the resamples. 

b. One sample pair (TSHS6*14) had a reported detection for selenium (1.14 mg/kg) in 

the Phase I sample and a reported detection in the corresponding resample at 

approximately half the Phase I value (0.517 mg/kg) (designated "+ + "). These 

values are within a factor of 2.2 and have an RPD of 75.2 percent. Therefore, these 

data are comparable. 
c. There were three sample pairs with no detections for selenium in the Phase I effort 

but detections in the resample effort for selenium but at a concentration less than five 

times the Phase I method reporting limit (0.25 mg/kg) (designated "-+"). 

Therefore, these data meet the criteria for comparable data sets. 
d. Twenty-three out of 29 sample pairs showed no detection for selenium in either the 

Phase I or the resample effort (designated "~B). Thus, these data are comparable. 

The concentration range for selenium in the Phase I samples was <0.25 to 1.14 mg/kg. In the 

resampling effort, the range was <0.25 to 1.18 mg/kg. There is good agreement in the 

analytical results and the resampling results confirm those of the Phase I samples. 

There were not enough " + + " sample pairs to calculate means for the selenium data. 

2.3 Thallium 

Thallium in the Phase I soil samples was analyzed by the USAEC Method JS11 which is an ICAP 

method and is equivalent to USEPA Method 6010. Thallium in the resampling effort was 

analyzed by USAEC Method GTL1-S which is a graphite furnace method and is equivalent to 

USEPA Method 7841. Nondetects and high hits in the Phase I samples were deliberately selected 

to be resampled and compared. The method reporting limit for the ICAP thallium analysis in 

Phase I was 31.3 mg/kg. The resampling graphite furnace method had lower reporting limits 

(0.25 mg/kg).  Forty-one sample pairs were compared for thallium. 
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There were five sample pairs in the Phase I effort with no detections for thallium in either Phase I 

or the corresponding resamples (designated "-"). Thus, these data sets are comparable. 

Fourteen sample pairs had nondetects for thallium in the Phase I samples but detections in the 

corresponding resamples (designated "-+"). However, the concentrations of thallium in the 

resamples were less than five times the method reporting limits the Phase I analysis. Nondetects 

in the Phase I samples with low level analyte concentrations in the corresponding resamples 

indicate a comparable data set. 

Thallium was detected in 18 out of 41 sample pairs in both the Phase I and the corresponding 

resamples (designated " + +"). The values in each sample pair were not within a factor of 5 of 

each other, as shown in the ratio column. Also, the associated RPDs were above the acceptance 

criterion (133 percent). This observation indicates non-comparable data sets for these 18 sample 

pairs. 

Four sample pairs had detections in the Phase I samples but not in the resamples (designated 

"+-"). The Phase I concentrations are more than five times the method reporting limit for the 

resample effort, indicating non-comparable data sets. 

Thallium concentrations ranged from < 31.3 to 137 mg/kg in the Phase I samples and <0.25 to 

1.13 mg/kg in the resamples. These ranges are significantly different and indicate two data sets 

that differently describe thallium levels at Fort Sheridan. This statement is strongly supported by 

an evaluation of the means. The difference between calculated thallium data means in the Phase I 

and resample data sets were tested separately for Landfill 3, Landfill 5, and Missile Fueling Point 

(see Appendix B). For each of these study areas, it was concluded that the means disagree at a 

95 percent level of confidence between the Phase I and the corresponding resample data. 

The graphite furnace method is now standard procedure for thallium analysis. This method does 

not have the interferences the ICAP methodology has. Therefore, the resample values, as 

reported by the graphite furnace method, are deemed to be more accurate and reliable for use in 

the RI and BRA. 
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3.0 Cold Vapor - Mercury 

Mercury in the Phase I soil samples was analyzed by the USAEC Method JB01 and in the 

resampling by USAEC Method HGC1-S.  Both of these methods are equivalent to USEPA 

Method 7471. There were only a few samples with detections for mercury in the 29 sample pairs 

compared. 

Three sample pairs had detections for mercury in the Phase I samples and the corresponding 

resamples (designated " + + "). Data for two of these three sample pairs were within a factor of 5 

of each other and the associated RPDs were within the acceptance criterion of ± 133 percent, 

providing a case of comparable data. One of the three sample pairs had data outside a factor of 5 

of each other and an RPD outside criterion (> 133 percent). 

Twenty sample pairs out of the 29 showed no detection for mercury in either the Phase I samples 

or the corresponding resamples (designated "-"). These data are, therefore, comparable. 

Four sample pairs showed a detection of mercury in the Phase I sample and no detection in the 

corresponding resample (designated "+-"). However, the concentration levels in the Phase 1 

samples were less than five times the method reporting limit in the resample analysis. Therefore, 

these data are comparable. 

Three sample pairs showed no detection of mercury in the Phase I sample and a positive detection 

in the resample (designated "-+"). One resample concentration was greater than five times the 

corresponding Phase I method reporting limit and one resample concentration was less than five 

times the reporting limit. The latter data set contains comparable data. The third pair with no 
detection for mercury in the Phase I sample had a detection in the resample, but at a concentration 

level slightly above five times the method reporting limit of the Phase I sample. This indicates a 

borderline case of a comparable data set. 

The concentration range for mercury in the Phase I samples was from nondetect (<0.05) to 

0.271 mg/kg.  In the resampling effort, the range was from nondetect (<0.10) to 4.23 mg/kg. 

Without the single highest value (4.23), the range in the resamples was from <0.10 to 0.50. 

The observed differences in this comparison indicate a well-distributed sampling variation rather 

than a one-sided analytical bias. There is good agreement in 97 percent of the data pairs. 
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The overall indication is that the results agree very well and the resampling effort confirms the 

results of the Phase I effort. 

There were insufficient "+ + " data pairs to calculate means. 

forts-s6/ftshr2./09/09/96 9 Environmental Science & Engineering, Inc. 



Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

4.0 ICAP Metals 

4.1 Antimony, Beryllium, Cadmium, Cobalt, Chromium, Copper, 
and Silver 

In the Phase I soil samples, these analytes were analyzed by the USAEC performance- 
demonstrated Method JS11 and in the resampling effort by USAEC performance-demonstrated 

Method ICP2-S. Both of these methods are equivalent to USEPA Method 6010. Except for 
barium and antimony, very few analytes were detected in the Phase I samples. For example, in 
the Phase I analysis, only one sample had a detection of beryllium, two for cobalt, and six for 
chromium. There were no detections for cadmium, copper, and silver.  Assessment of the 

29 sample pairs is provided below. 

4.1.1 Beryllium, Chromium, and Cobalt 

For one sample pair with a detection of beryllium in the Phase I sample, there was no detection in 
the corresponding resample (designated "+-"). However, the concentration of beryllium in the 
Phase I sample was less than five times the resample method reporting limit. It is not 
unexpected, therefore, that a detection of beryllium was not duplicated in the resample. 

Twenty-one sample pairs with resample detections of beryllium had concentrations much lower 
than the method reporting limit in the Phase I analysis (1.86 mg/kg) (designated "-+"). The 
resample detections also were less than five times the Phase I reporting limits. The remaining 
seven sample pairs were nondetects for both Phase I samples and resamples (designated "—"). 

The few sample pairs with detections for cobalt (two) and chromium (six) in Phase I samples also 
had detections in the corresponding resamples (designated "+ + "). The concentrations in these 
corresponding data sets were within a factor of 5 of each other and had RPDs within the 
acceptance criterion (+ 133 percent), with the exception of cobalt in one sample pair. 

For those sample pairs for cobalt (27) and chromium (23) with nondetects in Phase I and 
detections in the resamples (designated "-+"), the detectable concentrations were less than five 
times the Phase I method reporting limit. 

Based on the above evaluation, data sets for these analytes fit the established criteria very well 
and provide a case of comparable data. There were insufficient " + + " data pairs to calculate 
means. 
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4.1.2 Cadmium, Copper, and Silver 

There were no detections for these analytes in the Phase I samples and very few detections in the 

corresponding resamples.  Except for silver in one sample pair, the resample concentrations for 

these analytes were less than five times the Phase I method reporting limit. Thus, the data sets 

for cadmium, copper, and silver are comparable. 

There were insufficient " ++" data pairs to calculate means. 

4.1.3 Antimony and Barium 

There were 12 sample pairs with antimony detections in the Phase I samples but no corresponding 

detections in the resample (designated "+-"). However, the antimony concentrations in the 

Phase I samples are less than five times the method reporting limits in either the Phase I 

(3.8 mg/kg) or resample (5.00 mg/kg) analysis. The remaining 17 sample pairs were nondetect 

for both Phase I and the resample. 

Eight barium data sets with detections in both samples (designated " + + ") have RPDs that are 

within the acceptance criterion of ± 133 percent. The 17 sample pairs with Phase I detections 

and resample nondetects (designated "+-") had Phase I concentrations within a factor of 5 of the 

resample method reporting limits (40 mg/kg). The remaining four sample pairs were nondetect 

for both Phase I and the resample. 

Therefore, the data for antimony and barium are comparable. The overall indication is that 

results are comparable with minor differences due to differences in the method reporting limits. 

There were insufficient " + + " data pairs to calculate means. 

4.2 Aluminum, Calcium, Iron, Lead, Magnesium, Manganese, 
Nickel, Potassium, Sodium, and Vanadium 

Twenty-nine sample pairs were compared.  In Phase I, soil samples were analyzed by the USAEC 

performance-demonstrated Method JS11. In the resampling effort, samples were analyzed by 

USAEC performance-demonstrated Method ICP2-S.  Both of these methods are equivalent to 

USEPA Method 6010. 
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4.2.1 Lead, Nickel, Vanadium, and Zinc 

With few exceptions, these analytes were detected in each Phase I sample and in the 
corresponding resample (designated "++"). With one or two exceptions for each of these 
analytes, the corresponding data pair concentrations were within a factor of 5 of each other. 
Also, the associated RPD values were within acceptance criterion of ± 133 percent. In those 
instances where the Phase I samples had no detections for an analyte but the analyte was detected 
in the resample (designated "-+"), the detected concentration level was less than five times the 
Phase I method reporting limit. For example, the zinc concentration level in samples TSHS3*31 
and TSHS3*52 was <30.2 mg/kg. The corresponding resamples had zinc levels at 24.5 and 

29.9 mg/kg, respectively. 

Thus, the Phase I and resample data sets for these metals are comparable. The overall indication 
is that the results agree very well and the resampling effort confirms the results of the Phase I 

effort. 

There were insufficient " + + " data pairs to calculate means. 

4.2.2 Aluminum, Calcium, Iron, Magnesium, Manganese, Potassium, and Sodium 

The analytes in this group were detected in each sample both in the Phase I as well as in the 
resample for each of the 29 sample pairs. The detection status in this group of analytes is, 

therefore, designated as " + +" in the data table. 

With one or two exceptions for each analyte, the concentrations in corresponding data sets were 
within a factor of 5 of each other. Also, the associated RPD values were within the acceptance 

criterion of ±133 percent. 

The calculated RPD values indicate a slight decrease in the analyte concentration levels with time. 
This is evidenced by the fact that the majority of the sample pairs have negative RPDs. This is 
expected, even for metals, due to leaching or other soil factors. The Phase I results are slightly 
higher, but within a factor of 5, than results obtained in the resampling effort. The magnitude of 
decrease or variation in the concentration of these analytes between the Phase I samples and the 
resamples is not constant but variable. For example, the magnitude of difference in aluminum 
concentrations between the Phase I samples and the resamples ranged from a factor of 1.03 to 
6.10. Such a variable range indicates a well-distributed sampling variation rather than a uniform 
analytical bias. The overall indication is that the results agree very well and the resampling effort 
confirms the results of the Phase I effort. 
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Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

Another indication that the two data sets agree is found by looking at the comparison of means. 

The difference between calculated data means in the Phase I and the resample were tested 

separately for Building 122, Landfill 2, Landfill 3, and Landfill 5 (see Appendix B). The 

conclusion reached for each study area tested was that there is no reason to believe that the means 

disagree at a 95 percent level of confidence. There was only a slight variation observed with the 

Landfill 5 data, possibly due to the few data points (three data points) used in the test.  However, 

Landfill 5, represents a small percentage of the total number of data points (< 10 percent). 
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Fort Sheridan Data Comparison far Phase I and Resampling Efforts 

5.0 Cyanide 

Cyanide is in the same data table with copper. In Phase I, cyanide was analyzed by USAEC 

Method KYOl and in the resample effort by Method EPA 9012. There were no detections of 

cyanide in either the Phase I samples or the resamples. The two data sets are, therefore, highly 

comparable. 

There were insufficient" + + " data pairs to calculate means. 
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Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

6.0 Pesticides 

There were only few pesticide compounds detected in both the Phase I samples and the resamples. 

Ten sample pairs were evaluated for each compound. There were cases of: 

a. A compound that is nondetect in the Phase I sample and the resample (designated 

"-"). This occurred in the following pairs: aldrin (nine), alpha BHC (all), beta 

BHC (all), delta BHC (all), gamma BHC Gindane) (all), chlordane (all), p,p'-DDE 

(eight), p,p'-DDD (eight), p,p'-DDT (eight), dieldrin (all), endosulfan A (all), 

endosulfan B (all), endosulfan sulfate (all), endrin (all), endrin aldehyde all, and 

heptachlor epoxide (seven). This is an indication that these data sets are comparable. 

b. A compound that is nondetect in the Phase I sample is detected in the corresponding 

resample (designated **-+") but at a concentration level less than five times the 

method reporting limit. This case was observed in one sample pair for p,p'-DDD, 

one sample pair for p,p'-DDE, three samples for heptachlor, and four samples for 

methoxychlor. This is an indication that these data sets are comparable. 

c. A compound is nondetect in the Phase I sample but is detected in the resample 

(designated "-+") at a concentration slightly above five times the method reporting 

limit of the Phase I analysis. This occurred in one sample pair for p,p'-DDD and 

one sample pair for p,p'-DDE. This slight variation may indicate non-comparable 

data sets. 

d. A compound is detected in the Phase I sample at a concentration less than five times 

the method reporting limit of the resample analysis and is nondetect in the 

corresponding resample ("+-"). The only example of this case is one sample pair 

for heptachlor. 

e. A compound is detected in both the Phase I sample and resample (designated 

" + + "). This case occurred for only two p,p'-DDT sample pairs. For one of the 

sample pairs, the detected concentrations in the Phase I sample and corresponding 

resample were within a factor of 5 of each other.  This is a case of comparable data. 

Of the 180 total sample pairs evaluated, only two sample pairs (Case c) do not appear 

comparable.  However, the variation in these three sample pairs is more likely a normal sample 

variation given the overwhelming indication of comparability in 98 percent of the sample pairs 
evaluated.  Therefore, the resample data confirm the Phase I data. 

There were insufficient "+ + " data pairs to calculate means. 

1 
I 
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7.0 Herbicides 

Both 2,4,5-TP (Silvex) and 2,4-D in Phase I samples were analyzed by USAEC Method LH11 

and in the resampling effort by EPA Method 8150 Mod/LH. There were no detections of these 

compounds in either the Phase I samples or the resamples. The two sets of data are, therefore, 

highly comparable. 

There were insufficient "+ + a data pairs to calculate means. 
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Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

8.0 Summary and Conclusion 

Based on the above discussion, it is concluded that both the entire Phase I data and resample data, 

sets are comparable, with the exception of the thallium data sets. Analyte concentrations showed 

a slight decrease with elapsed time (1990-1995), but the corresponding data pairs were still within 

a factor of 5 of each other and the associated RPD values were within the acceptance criterion of 

± 133 percent.  Also, the statistical test of means within each field group for Phase I and 

resample results, indicated that the calculated means of these two data sets do not differ at 

95 percent level of confidence. The thallium data set had a significant number of data pairs 

outside a factor of 5 of each other and associated RPD values outside the acceptance criterion of 

±133 percent and calculated means that differ at 95 percent level of confidence, providing a case 

of non-comparable data. An overall summary and discussion of data sets for each parameter or 

group of parameters is provided below. 

8.1 Arsenic 

Arsenic was detected equally in the Phase I samples and the resamples.  Each of the sample pairs 

had data points within a factor 5 of each other and associated RPDs within the acceptance 

criterion, with exception of one sample pair. The range of concentrations roughly shows that the 

two data sets (Phase I and resample) similarly describe the overall concentration levels of arsenic 

at Fort Sheridan. This observation was further supported by evaluating the means of the data sets. 

The difference between calculated arsenic data means in the Phase I and the resample data were 

tested separately for Building 122, Landfill 2, Landfill 3, and Landfill 5 (see Appendix B). For 

each of these study areas, it was found that the means for the Phase I and resample data do not 

differ at a 95 percent level of confidence. The two sets of arsenic data are, therefore, highly 
comparable. 

8.2 Selenium 

Of the selenium data sets under comparison, several sample pairs had nondetects for selenium in 

both the Phase I sample and the resample.  Even in those instances where selenium was detected, 

selenium was at a concentration level less than five times the method reporting limits of either the 

Phase I or resample efforts.  The one sample pair with a detection of selenium in both samples 

had a RPD within the acceptance criterion. The two sets of selenium data under this assessment 
are, therefore, highly comparable. 
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8.3 Thallium 

Based on the established criteria, 14 sample pairs were comparable. This was because the Phase I 
nondetects had corresponding resample detections with very low thallium concentrations (i.e., less 

than five times the method reporting limits of either the Phase I or resample analysis). Five 

samples pairs had no detection of thallium in either sample. 

The majority of the samples pairs (22 out of 41) contained non-comparable data. In these sample 
pairs, detectable concentrations were not within a factor of 5 of each other, and associated RPD 

values were above the acceptance criterion of ± 133 percent. 

The assessment of data ranges indicate that these two data sets differently describe the overall 
thallium concentration levels at Fort Sheridan, thus indicating a case of non-comparable data sets. 
This observation was further supported by evaluating the data means for the study areas 
separately. The difference between calculated data means in the Phase I and the resample data 
were tested separately for Landfill 3, Landfill 5, and the Missile Fueling Point. For each of these 
study areas, it was found that the means for the Phase I and resample data disagree at a 95 

percent level of confidence. 

The resample graphite furnace method is now standard procedure for thallium analysis. This 
method does not have the interferences the Phase I ICAP methodology has. Therefore, the 
resample values, as reported by the graphite furnace method, are deemed to be more accurate and 
reliable for use in the RI/BRA for both the Surplus and Department of Defense (DOD) Operable 

Units at Fort Sheridan. 

8.4 Mercury 

Except for one sample pair, the data sets are comparable. Twenty of the 29 sample pairs had no 
detections for mercury.  Seven sample pairs had detections for mercury in either the Phase I 
sample or the resample. Detected mercury concentration levels in these samples were less than 
five times the method reporting limit in the corresponding Phase I or resample analysis. Two 
sample pairs with detections of mercury in both samples had concentrations within a factor of 5 of 
each other, and associated RPD values within the acceptance criterion of ± 133 percent. Only 
one " + +" sample pair had a RPD above the acceptance criterion. The two sets of mercury data 
under this assessment are, therefore, highly comparable. 
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Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

8.5 ICAP Metals 

In Section 4.0, ICAP metals are discussed in two groups. The first group included antimony, 
beryllium, cadmium, cobalt, chromium, copper, and silver. This first group is characterized with 
either low analyte concentrations in the sample pairs or several nondetects, providing a clear case 
of comparable data. Where there was an analyte detected in both samples of a sample pair, the 
concentrations were found to be within a factor of 5 of each other, and the associated RPD values 
were within the acceptance criterion of ± 133 percent. The only exception was observed in the 
case of cobalt where two out of 29 sample pairs had RPD values outside the acceptance criterion. 
This is considered a minor variation. The two data sets associated with analytes discussed in this 
first group of ICAP metals are highly comparable. 

The second group discussed included aluminum, calcium, lead, iron, magnesium, manganese, 
nickel, potassium, sodium, vanadium, and zinc. This second group of ICAP metals is 
characterized by detections in almost every sample. Over 97 percent the sample data pairs for 
each analyte had concentrations within a factor of 5 of each other and associated RPD values 
within the acceptance criterion. Also, the difference between calculated analyte data means in the 
Phase I and the resample data sets were tested separately for Building 122, Landfill 2, Landfill 3, 
and Landfill 5. For each of these study areas, it was found that the means for the Phase I and 
resample data do not differ at a 95 percent level of confidence. Thus, the two data sets associated 
with each of these analytes are highly comparable. 

8.6 Cyanide 

There were no detections for cyanide in either the Phase I samples or the resamples. The two 
data sets are, therefore, highly comparable. 

8.7 Pesticides 

The pesticide data sets under comparison are characterized by low analyte concentrations or 
nondetects providing a clear case of comparable data. Where there was an analyte detected in 
both samples of a sample pair, the analyte concentrations were found to be within a factor of 5 of 
each other, and the associated RPD values were within the acceptance criterion of ± 133 percent. 
Exceptions were observed in the case of p,p'-DDT, where one sample pair had a RPD value 
outside the acceptance criterion. This is a minor variation in the overall data sets. The two data 
sets associated with pesticides are, therefore, highly comparable. 
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8.8 Herbicides 

There were no detections for herbicides in either the Phase I samples or the resamples. The two 

data sets are, therefore, highly comparable. 

Based on the above, it is concluded that, with the exception of the Phase I thallium data, the 

entire set of Phase I data are reliable and of sufficient quality to be used in the RI/BRA for both 

the Surplus and DOD Operable Units at Fort Sheridan. 
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Appendix A 

Analyte Tables 
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Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

Appendix B 

Tests for Differences Between Means 
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Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

The decision on whether the means of two measured values disagree significantly is based on 

whether the difference, D, of the two values exceeds its statistical uncertainty, U. The method 
used for calculation of the uncertainty depends on whether or not the respective standard deviation 

estimates may be considered to be significantly different. 

Step 1.   Choose the significance level of the test. 

Step 2.   Calculate a pooled standard deviation from the two estimates to obtain a better 
estimate of the standard deviation. 

S
P- 

\ 

*A S2A * V* S\ 

V* + V* 

where Sp will be based on vK + vB degrees of freedom 

Step 3.   Calculate the uncertainty, (/, of the difference. 

U = ts, 
p* 

tnA+nBy 

\   nAHB 

Step 4.   Compare D = |XA - XB| with U. If D <. U, there is no reason to believe that 
the means disagree. 

forts-s6/ftshr2./09/09/96 B-l Environmental Science &. Engineering, Inc. 



Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

Sample Calculation 

Building 122—Arsenic 

Test Statistic Phase I 

Mean X, = 7.185 

Standard deviation S2 = 1.531 

Total data set n, = 4 

Degrees of freedom v,=3 

Res ample 

X2 = 6.44 
S2 = 1.864 
n2 = 4 
v2 = 3 

Step 1. a = 0.05 (95% confidence) 
t = 2.447 from student t variate table for 6 degrees of freedom at 
95% confidence 

Step 2. V- (3sl.5312) + (3;cl.8642) 
3+3 

= 1.71 

Step 3. 
l/ = 2.447xl nW) = 2.95 

Step 4. Compare D = |X, - X2| with U = 2.95 
D = 0.745 with U = 2.95 

0.745 < 2.95 

Conclude that there is no reason to believe that the two means differ at the 95% level of 
confidence. 

Based on:  R. Fetter, 1967; J.K. Taylor, 1987. 

forts-s6/ftshr2 ./09/09/96 B-2 Environmental Science & Engineering, Inc. 



Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

Table B-l. 

Field Group 

!■■•:■■■■. ID    ■ 

Phase I 
Means 

(mg/kg) 

Resampie 
Means 

(mg/kg) 

Means 
Difference 

(D) 

Uncertainty of 
the Difference 

Compare 
Delta 

with 17 Comments 

Arsenic 

Building 122 7.185 6.440 0.745 2.958 D<U There is no reason to believe 
that the means disagree. 

Landfill 2 6.510 8.75 2.24 7.592 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 5.245 2.857 2.389 3.955 D<U There it no reason to believe 
that the means disagree. 

Landfill 5 8.2 4.75 3.45 3.704 D<U There is no reason to believe 
that the means disagree. 

Thallium 

Landfill 3 147.33 0.657 146.67 63.93 D>U The means disagree at 95 % 
level of confidence. 

Landfill 5 115.33 0.485 114.85 8.22 D>U The means disagree at 95% 
level of confidence. 

Missile 
Fueling Point 

86.27 0.429 85.84 26.74 D>U The means disagree at 95% 
level of confidence. 

Aluminum 

Building 122 8965 4235 4730 5125 D<U There is no reason to believe 
that the means disagree. 

Landfill 2 10250 5078 5173 8666 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 7625 5509 2116 4476 D<U There is no reason to believe 
that the means disagree. 

Landfill 5 13333 7337 5996 2055 D>U The means disagree at 95% 
level of confidence. 

Magnesium 

Building 122 34900 27155 7745 32268 D<U There is no reason to believe 
that the means disagree. 

Landfill 2 10250 5078 5173 8666 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 31575 19084 12491 27266 D<U There is no reason to believe 
that the means disagree. 

Landfill 5 59333 36667 22666 11846 D>V The means disagree at 95% 
level of confidence. 
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Fort Sheridan Data Comparison Jbr Phase I and Resampling Efforts 

Table B-l. 

Field Group 
ID 

Pbasel 
Means 

(mg/kg) 

Resample 
Means 

(mg/kg) 

Means 
Difference 

(D) 

Uncertainty of 
the Difference 

(U) 

Compare 
DelU 

with U Comments 

Iron 

Building 122 18750 56855 38105 109573 D<U There is no reason to believe 
that the means disagree. 

Landfill 2 18250 14587 3663 10038 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 12250 10913 1337 7775 D<U There is no reason to believe 
that the means disagree. 

Landfill 5 19000 15867 3133 4272 D<U There is no reason to believe 
mat the means disagree. 

Manganese 

Building 122 663 704 41 835 D<U There is no reason to believe 
that the means disagree. 

Landfill 2 623 723 100 658 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 478 369 109 281 D<U There is no reason to believe 
that the means disagree. 

Landfill 5 836 454 382 255 D>U The means disagree at 95% 
level of confidence. 

Potassium 

Building 122 2490 765 1725 1875 D<U There is no reason to believe 
that the means disagree. 

Landfill 2 3152 1200 1952 2773 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 2537 1097 1440 1585 D<V There is no reason to believe 
that the means disagree. 

Landfill 5 5103 1510 3593 428 D>U The means disagree at 95% 
level of confidence. 

Sodium 

Building 122 908 850 58 655 D<U There is no reason to believe 
that the means disagree. 

Landfill 2 562 1107 545 933 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 394 400 6 296 D<U There is no reason to believe 
that the means disagree. 

Landfill 5 783 885 102 522 D<U There is no reason to believe 
that the means disagree. 
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Fort Sheridan Data Comparison for Phase I and Resampling Efforts 

Table B-l. 

Field Group 
ID 

Phase I 
Means 

(mg/kg) 

Resample 
Means 

(mg/kg) 

Means 
Difference 

(D) 

Uncertainty of 
the Difference 

(V) 

Compare 
Delta 

with U Comments 

Calcium 

Building 122 71000 51400 19600 54204 D<U There it no reason to believe 
that the means disagree. 

Landfill 2 142500 402675 260175 831920 D<U There is no reason to believe 
that the means disagree. 

Landfill 3 64250 35042 29208 57485 D<U There is no reason to believe 
that the means disagree. 

Landfill 5 119667 67400 52267 44517 D>U The means disagree at 95% 
level of confidence. 

References: 

Taylor, John K. Quality Assurance of Chemical Measurements.  Lewis Publishers, 1987. 

Fetter, Robert B.   The Quality Control System. Richard D. Irwin. Homewood, Illinois, 1967. 
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Final RI for the Ravines and Beach Area Study Areas Surplus OU, Fort Sheridan, Illinois 

Appendix K 

Final Data Validation Report Summaries 
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Final RI for the Ravines and Beach Area Study Areas Surplus OU, Fort Sheridan, Illinois 

Data Validation Report #1 
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EXECUTIVE SUMMARY 

BACKGROUND 

Site Information: Ft. Sheridan is slated for closure and reuse under the BRAC (Base Realignment 

and Closure) I List. The installation is not on the National Priority List of the nation's most 

hazardous sites. The U.S. Army Environmental Center (USAEC) and its predecessor, the U.S. 

Army Toxic and Hazardous Materials Agency (USATHAMA) have been conducting a Remedial 

Investigation (RI) at Ft. Sheridan, Illinois since 1989. The RI work is conducted under the 

Installation Restoration Program (IRP) to comply with the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA, commonly known as "Superfund") and 

the National Contingency Plan (NCP). Field work for the RI was initially conducted in 1990 and 

1991, and a draft and draft final RI Report was presented in 1992. Analytical work for the RI 

was performed by Environmental Science and Engineering (ES&E) in accordance with 
USATHAMA Quality Assurance (QA) Program Plan (March 1990). 

The Illinois Environmental Protection Agency (IEPA) reviewed the RI report and required that 

the Army have 100% of the existing RI data, and 10% of the future RI data, validated 
independently from the laboratory. The data validation was to follow U.S. Environmental 

Protection Agency (USEPA) Contract Laboratory Program (CLP) National Functional 
Guidelines for Organic and Inorganic Data Review (Functional Guidelines) published February, 

1994, or an equivalent program. The Army agreed to use the Functional Guidelines, and 
contracted with ECG, Inc. to validate the existing RI data (delivery order # 0002). The validation 

checklists and report formats used in that effort will be used in the validation of the future RI 
data as documented in this and future data validation reports. 

The ongoing data validation work at Fort Sheridan is being provided for two operable units: the 
Surplus Operable Unit RI/FS performed by ES&E during November 1995 to October 1996, and 

the DoD Operable Unit RI/FS performed by Science Applications International Corporation 
(SAIC) during fall of 1996 through spring 1997. This work is being conducted in accordance 
with the "Final Overall Quality Assurance Project Plan RI/FS, Fort Sheridan, IL" (QAPjP, 

March 15, 1995). In accordance with the QAPjP, different analytical methods are being used on 
these RI/FS than were used in the 1990-1991 RI/FS. 

DAAM01-94-D-0019, D.O. # 0003 Data Validation Report # 1 
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Data Validation: The procedures and plans for validation of data with this effort are presented in 

the "Technical Plan: Fort Sheridan Continuing Data Validation Support" (September, 1996). 

For the current two operable units, approximately 90% of the background samples, nearly 100% 

of the resamples used to validate the 1990-1991 data, and 10% of the other samples are to be 

validated. It is currently anticipated that as many as six different validation reports will be 

prepared based on USAEC's dissemination of field data to ECG. Each data validation report will 

be sequentially numbered and will include preliminary draft, draft and final forms. As presented 

in the Technical Plan, government agencies and other reviewers will receive each draft for 

review and comment. Separate responses to comments will be prepared and submitted by ECG 

on each draft. 

This report is the draft final for the first of six reports, Data Validation Report #1. It is based on 

data received by ECG from USAEC in hard-copy and electronic form on June 14, 1996. This 
data comprises most of the background dataset collected in 1995-1996. The remaining 

background data not validated comprises only the four second round groundwater samples 
collected in late spring 1996. 

Report Layout: This report is divided into the following eight sections: Section 1: Introduction; 
provides background information and an overview of the work performed. Section 2: Data 

Validation Procedure; contains the basic validation process description included in the Technical 

Plan. Section 3: Data Summary Tables; provide a description of the data summary table format 

and data validation qualifier definitions. Sections 4-7: Narratives; contain a description of the 

validation results for the individual analytical fractions. Section 8: Conclusions and 

Recommendations; provide information on the overall interpretation of the results along with 

tabular presentations. Blank Data Validation Checklists for each analytical fraction are included 

in Appendices A-E and provide detailed QA/QC criteria based on the National Functional 
Guidelines. The Data Reviewer/Oversight Data Reviewer Signature pages in Appendix F will be 
provided in the final report. In addition, completed Data Summary Tables and Data Validation 
Checklists for each fraction are provided in binders as titled and listed in the table of contents. A 

data qualifier summary table that shows all data qualified for the lot is attached to each Checklist. 

DAAM01-94-D-0019, D.O. # 0003 Data Validation Report # 1 
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CONCLUSIONS 

While USEPA and USAEC have developed different protocols for analytical control, the 
principal objective of "process control" during extraction and analysis as applied to the Fort 

Sheridan data for both approaches appears fundamentally the same. USAEC's analytical 

methods and quality controls provide sufficient data to support USEPA's Data Quality Objectives 

(DQOs). USAEC's data quality management for analyses contains the same characteristics as 
those of the USEPA. These characteristics include, but are not limited to, analytical precision 

and accuracy, representativeness, completeness, and comparability. The data as validated by 

USAEC not only complied with the stringent controls that satisfy the USEPA's DQOs, but in 

some cases even exceeded them. 

IT 

Despite differences in protocols, the data packages contained sufficient information to assess and 

verify the data according to Functional Guidelines and qualify the data accordingly. Based upon 

rejected data, the analytical fractions reviewed indicate that adequate controls were maintained 
during sample analysis and the requirements for validation were satisfied for more than 99.8% of 

the data. 

Under this effort, a total of 9,330 target compound analytical results previously validated under 
USAEC protocols were subject to 100% re-validation according to USEPA CLP protocols. The 
Overall USEPA CLP Data Validation Profile is as follows: 

Overall USEPA CLP Data Validation Profile for the Target Compounds 

Percent 

8.46% 

2.80% 

0.12% 

83.05% 

5.61% 

100.0% 

Flae Number 

No NFG qualifiers 789 

J 261 

R 11 

U 7,749 

UJ 523 

Total 9,330 

DAAM01-94-D-0019, D.O. # 0003 
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All sample results are recommended for acceptance, except those qualified as rejected, "R." A 

total of 11 analytical results (0.12%) are flagged "R." Data are rejected due to serious 

deficiencies in the ability to analyze the sample and meet quality control criteria. The presence 
or absence of the compound cannot be verified. 

An assessment of the 11 analytical results that were rejected indicate that all are due to the 

volatile compound methyl ethyl ketone (MEK), which is commonly known as a poor laboratory 

performer.  Therefore, the rejected data can be attributed to predictable laboratory anomalies. 

Thus, it is reasonable to conclude that the differences between the USAEC and USEPA protocols 
have no significant impact on the data validated. 

RECOMMENDATIONS 

All analytical results are recommended for acceptance, except for the 11 MEK results qualified 
as rejected, "R." 
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Data Validation Report #2 
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EXECUTIVE SUMMARY 

I 
I 

BACKGROUND 

Site Information: Ft. Sheridan is slated for closure and reuse under the BRAC (Base Realignment 

and Closure) I List. The installation is not on the National Priority List of the nation's most 

hazardous sites. The U.S. Army Environmental Center (USAEC) and its predecessor, the U.S. 

Army Toxic and Hazardous Materials Agency (USATHAMA) have been conducting a Remedial 

Investigation (RI) at Ft. Sheridan, Illinois since 1989. The RI work is conducted under the 

Installation Restoration Program (IRP) to comply with the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA, commonly known as "Superfund") and 

the National Contingency Plan (NCP). Field work for the RI was initially conducted in 1990 and 

1991, and a draft and draft final RI Report was presented in 1992. Analytical work for the RI 
was performed by Environmental Science and Engineering (ES&E) in accordance with 

USATHAMA Quality Assurance (QA) Program Plan (March 1990). 

The Illinois Environmental Protection Agency (IEPA) reviewed the RI report and required that 
the Army have 100% of the existing RI data, and 10% of the future RI data, validated 
independently from the laboratory. The data validation was to follow U.S. Environmental 
Protection Agency (USEPA) Contract Laboratory Program (CLP) National Functional 
Guidelines for Organic and Inorganic Data Review (Functional Guidelines) published February, 
1994, or an equivalent program. The Army agreed to use the Functional Guidelines, and 
contracted with ECG, Inc. to validate the existing RI data (delivery order # 0002). The validation 
checklists and report formats used in that effort will be used in the validation of the future RI 
data as documented in this and future data validation reports. 

The ongoing data validation work at Fort Sheridan is being provided for two operable units: the 
Surplus Operable Unit RI/FS performed by ES&E during November 1995 to October 1996, and 
the DoD Operable Unit RI/FS performed by Science Applications International Corporation 
(SAIC) during fall of 1996 through spring 1997. This work is being conducted in accordance 
with the "Final Overall Quality Assurance Project Plan RI/FS, Fort Sheridan, IL" (QAPjP, 

DAAM01-94-D-0019, D.O. # 0003 Data Validation Report # 2 
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March 15, 1995). In accordance with the QAPjP, different analytical methods are being used on 

these RI/FS than were used in the 1990-1991 RI/FS. 

Data Validation: The procedures and plans for validation of data with this effort are presented in 

the "Technical Plan: Fort Sheridan Continuing Data Validation Support" (September, 1996). 

For the current two operable units, approximately 90% of the background samples, nearly 100% 

of the resamples used to validate the 1990-1991 data, and 10% of the other samples are to be 

validated. It is currently anticipated that as many as six different validation reports will be 

prepared based on USAEC's dissemination of field data to ECG. Each data validation report will 

be sequentially numbered and will include preliminary draft, draft and final forms. As presented 

in the Technical Plan, government agencies and other reviewers will receive each draft for 

review and comment. Separate responses to comments will be prepared and submitted by ECG 

on each draft. 

This report is the final for the second of six reports, Data Validation Report #2.  It is based on 

data received by ECG from USAEC in hard-copy and electronic form on July 18 14, 1996 plus 

laboratory data that was received in hard copy after completion of the draft on August 21, 1996. 

This data comprises the majority of the resampling data used to validate the 1990 - 1991 data set, 

as well as some Phase II data taken in some of the Surplus Operable Unit Ravines. 

Report Layout: This report is divided into the following eight sections: Section 1: Introduction; 

provides background information and an overview of the work performed. Section 2: Data 

Validation Procedure; contains the basic validation process description included in the Technical 

Plan. Section 3: Data Summary Tables; provide a description of the data summary table format 

and data validation qualifier definitions. Sections 4-7: Narratives; contain a description of the 

validation results for the individual analytical fractions. Section 8: Conclusions and 

Recommendations; provide information on the overall interpretation of the results along with 

tabular presentations. Blank Data Validation Checklists for each analytical fraction are included 

in Appendices A-E and provide detailed QA/QC criteria based on the National Functional 

Guidelines. The Data Reviewer/Oversight Data Reviewer Signature pages in Appendix F will be 

provided in the final report. In addition, completed Data Summary Tables and Data Validation 

Checklists for each fraction are provided in binders as titled and listed in the table of contents. A 

data qualifier summary table that shows all data qualified for the lot is attached to each Checklist. 

DAAM01-94-D-0019, D.O. # 0003 Data Validation Report # 2 
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CONCLUSIONS 

While USEPA and USAEC have developed different protocols for analytical control, the 
principal objective of "process control" during extraction and analysis as applied to the Fort 

Sheridan data for both approaches appears fundamentally the same. USAEC's analytical 

methods and quality controls provide sufficient data to support USEPA's Data Quality Objectives 

(DQOs). USAEC's data quality management for analyses contains the same characteristics as 

those of the USEPA. These characteristics include, but are not limited to, analytical precision 

and accuracy, representativeness, completeness,.and comparability. The data as validated by 

USAEC not only complied with the stringent controls that satisfy the USEPA's DQOs, but in 
some cases even exceeded them. 

Despite differences in protocols, the data packages contained sufficient information to assess and 
verify the data according to Functional Guidelines and qualify the data accordingly. Based upon 

rejected data, the analytical fractions reviewed indicate that adequate controls were maintained 
during sample analysis and the requirements for validation were satisfied for more than 99.9% of 
the data. 

Under this effort, a total of 4,954 target compound analytical results previously validated under 

USAEC protocols were subject to 100% re-validation according to USEPA CLP protocols. The 
Overall USEPA CLP Data Validation Profile is as follows: 

Flag Number Percent 

No NFG qualifiers 974 19.66% 

J 275 5.55 % 

R 1 0.02 % 

U 3,558 71.82% 

UJ 146 2.95% 

Total 4,954 100.0% 

In addition, 167 Tentatively Identified Compounds (TICs) were found. 
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All sample results are recommended for acceptance, except the one qualified as rejected, "R." 
Data are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 

control criteria. The presence or absence of the compound cannot be verified. 

An assessment of the one analytical result that is rejected indicates that the compound, methyl 

ethyl ketone (MEK), is commonly known as a poor laboratory performer. Therefore, the rejected 

data can be attributed to predictable laboratory anomalies. Thus, it is reasonable to conclude that 

the differences between the USAEC and USEPA protocols have no significant impact on the data 
validated. 

RECOMMENDATIONS 

All analytical results are recommended for acceptance, except for the one MEK result qualified 
as rejected, "R." 
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EXECUTIVE SUMMARY 

BACKGROUND 

Site Information: Ft. Sheridan is slated for closure and reuse under the BRAC (Base Realignment 

and Closure) I List. The installation is not on the National Priority List of the nation's most 

hazardous sites. The U.S. Army Environmental Center (USAEC) and its predecessor, the U.S. 

Army Toxic and Hazardous Materials Agency (USATHAMA) have been conducting a Remedial 

Investigation (RI) at Ft. Sheridan, Illinois since 1989. The RI work is conducted under the 

Installation Restoration Program (IRP) to comply with the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA, commonly known as "Superfund") and 

the National Contingency Plan (NCP). Field work for the RI was initially conducted in 1990 and 
1991, and a draft and draft final RI Report was presented in 1992. Analytical work for the RI 

was performed by Environmental Science and Engineering (ES&E) in accordance with 
USATHAMA Quality Assurance (QA) Program Plan (March 1990). 

The Illinois Environmental Protection Agency (IEPA) reviewed the RI report and required that 

the Army have 100% of the existing RI data, and 10% of the future RI data, validated 
independently from the laboratory. The data validation was to follow U.S. Environmental 

Protection Agency (USEPA) Contract Laboratory Program (CLP) National Functional 

Guidelines for Organic and Inorganic Data Review (Functional Guidelines) published February, 
1994, or an equivalent program. The Army agreed to use the Functional Guidelines, and 

contracted with ECG, Inc. to validate the existing RI data (delivery order # 0002). The validation 
checklists and report formats used in that effort will be used in the validation of the future RI 
data as documented in this and future data validation reports. 

The ongoing data validation work at Fort Sheridan is being provided for two operable units: the 

Surplus Operable Unit RI/FS performed by ES&E during August 1995 to October 1996, and the 

DoD Operable Unit RI/FS performed by Science Applications International Corporation (SAIC) 
during fall of 1996 through spring 1997. This work is being conducted in accordance with the 

"Final Overall Quality Assurance Project Plan RI/FS, Fort Sheridan, IL" (QAPjP, March 15, 
1995). In accordance with the QAPjP, different analytical methods are being used on these 
RI/FSs than were used in the 1990-1991 RI/FS. 
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Data Validation: The procedures and plans for validation of data with this effort are presented in 

the "Technical Plan: Fort Sheridan Continuing Data Validation Support" (September, 1996). 

For the current two operable units, approximately 90% of the background samples, nearly 100% 

of the resamples used to validate the 1990-1991 data, and 10% of the other samples are to be 

validated. It is currently anticipated that as many as six different validation reports will be 

prepared based on USAEC's dissemination of field data to ECG. Each data validation report will 

be sequentially numbered and will include preliminary draft, draft and final forms. As presented 

in the Technical Plan, government agencies and other reviewers will receive each draft for 

review and comment. Separate responses to comments will be prepared and submitted by ECG 

on each draft. 

This report is the final for the third report, Data Validation Report #3. It is based on data 

received by ECG from USAEC in hard-copy and electronic form on October 9, 1996. This data 

comprises at least 10% of the Surplus Operable Unit Phase II data. The Phase II data was 

collected from October 1995 through January 1996. This validation report is intended to satisfy 

the QAPjP validation requirements for the Phase II data. 

Report Lavout: This report is divided into the following eight sections: Section 1: Introduction; 

provides background information and an overview of the work performed. Section 2: Data 

Validation Procedure; contains the basic validation process description included in the Technical 

Plan. Section 3: Data Summary Tables; provide a description of the data summary table format 

and data validation qualifier definitions. Sections 4-7: Narratives; contain a description of the 

validation results for the individual analytical fractions. Section 8: Conclusions and 

Recommendations; provide information on the overall interpretation of the results along with 

tabular presentations of all qualifiers assigned. Blank Data Validation Checklists for each 

analytical fraction are included in Appendices A-E and provide detailed QA/QC criteria based on 

the National Functional Guidelines. The Data Reviewer/Oversight Data Reviewer Signature 

pages in Appendix F will be provided in the final report. In addition, completed Data Summary 

Tables and Data Validation Checklists for each fraction are provided in binders as titled and 

listed in the table of contents. The Data Summary Tables list, by lot, all the analytical results 

validated in the report alone with their qualifiers. The Data Validation checklist document for 

each analytical lot any of the deficiencies used to qualify the data. Note that a lot contains all the 

data generated by particular analytical method in one day, and may contain from approximately 5 
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to over 20 samples. To satisfy its QAPjP requirements, the Army chose a certain number of the 

samples in each lot for ECG to validate. This report does not show every sample in each lot but 

only the samples that were validated. A data qualifier summary table that shows all data 

validated qualified for the lot is attached to each Checklist. 

CONCLUSIONS 

While USEPA and USAEC have developed different protocols for analytical control, the 

principal objective of "process control" during extraction and analysis as applied to the Fort 

Sheridan data for both approaches appears fundamentally the same. USAEC's analytical 

methods and quality controls provide sufficient data to support USEPA's Data Quality Objectives 

(DQOs). USAEC's data quality management for analyses contains the same characteristics as 

those of the USEPA. These characteristics include, but are not limited to, analytical precision 

and accuracy, representativeness, completeness, and comparability. The data as validated by 

USAEC not only complied with the stringent controls that satisfy the USEPA's DQOs, but in 
some cases even exceeded them. 

Despite differences in protocols, the data packages contained sufficient information to assess and 
verify the data according to Functional Guidelines and qualify the data accordingly. Based upon 

rejected data, the analytical fractions reviewed indicate that adequate controls were maintained 
during sample analysis and the requirements for validation were satisfied for more than 99% of 
the data. 

Under this effort, a total of 12,425 target compound analytical results previously validated under 

USAEC protocols were subject to 100% re-validation according to USEPA CLP protocols. The 
Overall USEPA CLP Data Validation Profile is as follows: 
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Flag Number 

No NFG qualifiers 1,468 

J 405 

R 70 

U 9,655 

UJ 827 

Total 12,425 

Overall USEPA CLP Data Validation Profile for the Target Compounds 

Percent 

11.81% 

3.26 % 

0.56 % 

77.71 % 

6.66 % 

100.00% 

In addition, 482 Tentatively Identified Compounds (TICs) were found. 

All sample results are recommended for acceptance, except for a total of 70 analytical results 

(0.56%) that are rejected (qualified "R"). These results are rejected due to serious deficiencies in 

the ability to analyze the sample and meet quality control criteria. Table 8.3 summarizes the 

rejected data. The presence or absence of the compound cannot be verified. An assessment of 

the analytical results that are rejected indicates they are due to several types of QC failures. The 

compounds methyl ethyl ketone (MEK), 1.1,1-Trichloroethane (111TCE), and 2-chloroethyl- 

|r—- vinyl-ether (2CLEVE) failed calibration criteria for samples associated with VOA lots NEAC. 

• NEHB, NEIB, NEVB, NESB and NEMB. MEK, 111TCE, 2CLEVE are commonly known as 

poor laboratory performers. Therefore, the rejected data due to MEK, 111TCE, and 2CLEVE 

can be attributed to predictable laboratory anomalies. The acid-extractable semivolatile organic 

compounds for one sample in BNA lot VFTB were rejected because of the extremely low 

phenol-d5 acid surrogate recover}'. This may be due to matrix interference. In BNA lot VFWB, 

the internal standard (IS) area for Perylene-dl2 is below the extreme low QC limit for one 

sample and non-detects for the compounds associated with this internal standard are rejected. 

The low recover}' may also be due to matrix interference. In herbicide lot RIXA, the surrogate 

recover}' for was grossly outside the QC limit. The reported results for all the herbicide 

compounds in this sample are rejected. In the PAH analysis of one sample (Lot QEBM), the 

surrogate recover}' was 0%. The reported results for all the PAH compounds in this sample are 

rejected. 
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RECOMMENDATIONS 

All analytical results are recommended for acceptance, except for the 70 analytical results 
previously mentioned that are qualified as rejected, "R." 

fo 

i 
i 
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EXECUTIVE SUMMARY 

BACKGROUND 

Site Information: Ft. Sheridan is slated for closure and reuse under the BRAC (Base Realignment 

and Closure) I List. The installation is not on the National Priority List of the nation's most 

hazardous sites, The U.S. Army Environmental Center (USAEC) and its predecessor, the U.S. 

Army Toxic and Hazardous Materials Agency (USATHAMA) have been conducting a Remedial 

Investigation (RI) at Ft. Sheridan, Illinois since 1989. The RI work is conducted under the 

Installation Restoration Program (IRP) to comply with the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA, commonly known as "Superfund") and 

the National Contingency Plan (NCP). Field work for the RI was initially conducted in 1990 and 

1991, and a draft and draft final RI Report was presented in 1992. Analytical work for the RI 

was performed by Environmental Science and Engineering (ES&E) in accordance with 

USATHAMA Quality Assurance (QA) Program Plan (March 1990). 

The Illinois Environmental Protection Agency (IEPA) reviewed the RI report and required that 

the Army have 100% of the existing RI data, and 10% of the future RI data, validated 

independently from the laboratory. The data validation was to follow U.S. Environmental 

Protection Agency (USEPA) Contract Laboratory Program (CLP) National Functional 

Guidelines for Organic and Inorganic Data Review (Functional Guidelines) published February, 

1994, or an equivalent program. . The Army agreed to use the Functional Guidelines, and 

contracted with ECG, Inc. to validate the existing RI data (delivery order # 0002). The validation 

checklists and report formats used in that effort will be used in the validation of the future RI 

data as documented in this and future data validation reports. 

The ongoing data validation work at Fort Sheridan is being provided for two operable units: the 

Surplus Operable Unit RI/FS performed by ES&E during August 1995 to October 1996, and the 

DoD Operable Unit RI/FS performed by Science Applications International Corporation (SAIC) 

during fall of 1996 through spring 1997. This work is being conducted in accordance with the 

"Final Overall Quality Assurance Project Plan RI/FS, Fort Sheridan, IL" (QAPjP, March 15, 
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1995).   In accordance with the QAPjP, different analytical methods are being used on these 

RI/FSs than were used in the 1990-1991 RI/FS. 

Data Validation: The procedures and plans for validation of data with this effort are presented in 

the "Technical Plan: Fort Sheridan Continuing Data Validation Support" (September, 1996). 

For the current two operable units, approximately 90% of the background samples, nearly 100% 

of the resamples used to validate the 1990-1991 data, and 10% of the other samples are to be 

validated. It is currently anticipated that as many as six different validation reports will be 

prepared based on USAEC's dissemination of field data to ECG. Each data validation report will 

be sequentially numbered and will include preliminary draft, draft and final forms. As presented 

in the Technical Plan, government agencies and other reviewers will receive each draft for 

review and comment. Separate responses to comments will be prepared and submitted by ECG 

on each draft. 

This report is Data Validation Report #4. It is based on data received by ECG from USAEC in 

hard-copy and electronic form on February 24, 1997. This data comprises at least 10% of the 

Surplus Operable Unit Phase III Remedial Investigation data. The Phase III data was collected 
during August-September 1996. This validation report is intended to satisfy the QAPjP 
validation requirements for the Phase III data. 

Report Layout: This report is divided into the following eight sections: Section 1: Introduction; 

provides background information and an overview of the work performed. Section 2: Data 

Validation Procedure; contains the basic validation process description included in the Technical 

Plan. Section 3: Data Summary Tables; provide a description of the data summary table format 

and data validation qualifier definitions. Sections 4-7: Narratives; contain a description of the 

validation results for the individual analytical fractions. Section 8: Conclusions and 

Recommendations; provide information on the overall interpretation of the results along with 

tabular presentations of all qualifiers assigned. Blank Data Validation Checklists for each 

analytical fraction are included in Appendices A-E and provide detailed QA/QC criteria based on 

the National Functional Guidelines. The Data Reviewer/Oversight Data Reviewer Signature 

pages in Appendix F will be provided in the final report. In addition, completed Data Summary 

Tables and Data Validation Checklists for each fraction are provided in binders as titled and 

listed in the table of contents. The Data Summary Tables list, by lot, all the analytical results 

validated in the report along with their qualifiers. The Data Validation checklist document for 
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each analytical lot any of tHe deficiencies used to qualify the data. Note that a lot contains all the 

data generated by particular analytical method in one day, and may contain from approximately 5 

to over 20 samples. To satisfy its QAPjP requirements, the Army chose a certain number of the 

samples in each lot for ECG to validate. This report does not show every sample in each lot but 

only the samples that were validated. A data qualifier summary table that shows all data 

validated qualified for the lot is attached to each Checklist 

CONCLUSIONS 

While USEPA and USAEC have developed different protocols for analytical control, the 

principal objective of "process control" during extraction and analysis as applied to the Fort 

Sheridan data for both approaches appears fundamentally the same. USAEC's analytical 

methods and quality controls provide sufficient data to support USEPA's Data Quality Objectives 

(DQOs). USAEC's data quality management for analyses contains the same characteristics as 

those of The USEPA. These characteristics include, but are not limited to, analytical precision 

and accuracy, representativeness, completeness, and comparability. The data as validated by 

USAEC not only complied with the stringent controls that satisfy the USEPA's DQOs, but in 
some cases even exceeded them. 

Despite differences in protocols, the data packages contained sufficient information to assess and 

verify the data according to Functional Guidelines and qualify the data accordingly. The 

analytical fractions reviewed indicate that adequate controls were maintained during sample 

analysis and the requirements for validation were satisfied for 100% of the data. 

Under this effort, a total of 2,867 target compound analytical results previously validated under 

USAEC protocols were subject to 100% re-validation according to USEPA CLP protocols. The 
Overall USEPA CLP Data Validation Profile is as follows: 
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Overall USEPA CLP Data Validation Profile for the Target Compounds 

Percent 

20.02 % 

4.36 % 

0.00 % 

68.89 % 

6.73 % 

100.00 % 

In addition, 143 Tentatively Identified Compounds (TICs) were found. 

AH sample results are recommended for acceptance. No data was rejected. 

Flag Number 

No NFG qualifiers 574 

J 125 

R 0 

U 1,975 

UJ 193 

Total 2,867 

RECOMMENDATIONS 

All analytical results are recommended for acceptance. No data was rejected. 
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Appendix L 

Calculation of Theoretical Uptake of Explosives Related Compounds in L. variegatus 

The explosives related compounds 2-amino-4,6-dinitrotoluene (2-amino-4,6-DNT) and RDX were detected 

in the tissues of I. variegatus exposed to sediment collected from the ravines and Beach Area study areas at 

the Fort Sheridan Surplus Operable Unit. In the case of 2-amino-4,6-DNT, it appears that the concentrations 

of this compound detected in the worm tissue (52.8 to 102 Mg/g) exceed the maximum available for 

bioaccumulation. The compound 2-amino-4,6-DNT was not actually detected in the sediments used for the 

bioaccumulation test. However, it is theoretically possible that 2-amino-4,6-DNT was present in the 

sediments at or below the certified reporting limit (CRL) and, thus, some quantity of the compound was 

available for uptake into the worms. By making some reasonable, conservative assumptions, the maximum 

amount of 2-amino-4,6-DNT available for uptake in the sediments can be calculated as follows: 

Ec*Sm = Em 

0.25 mg/kg x 3.0 kg = 0.75 mg 

where:   Ec =    the maximum possible concentration of 2-amino-4,6-DNT in the sediments (i.e., the CRL 
of the analytical method). 

Sm =    the mass of sediment used in the bioaccumulation study 
Em =    calculated mass of 2-amino-4,6-DNT available for uptake by L. variegatus 

Fifty grams of L. variegatus (WJ were used in the study. It is assumed that the 0.75 mg of 2-amino-4,6- 

DNT was all taken up by the L. variegatus, the maximum possible concentration of 2-amino-4,6-DNT in L. 

variegatus (Wc) can be calculated as follows: 

EJWm = We 

0.75 mg/50 g = 0.015 mg/g or 15 ^g/g 

As previously stated, 2-amino-4,6-DNT was detected in L. variegatus at concentrations of 52.8 to 102 ^g/g, 

more than 6.5 times the theoretical maximum. For this reason, the detections of 2-amino-4,6-DNT in L. 

variegatus should be considered non-detects. 

Using similar assumptions, a maximum theoretical concentration of RDX (WcRDX) in I. variegatus of 

30 yug/g is calculated. The assumptions used are as follows: 

ECRDX  = 0-50 m8/k8 of RDX ^ maximum possible concentration of RDX in the sediments (i.e., the 
CRL of the analytical method)]. 

SmFDX =  3.0 kg (the mass of sediment used in the bioaccumulation study) 
EmBDX =   1.50 mg (calculated mass of RDX available for uptake by L. variegatus). 

W^x-  50 g 
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Each of the L. variegatus tissue samples contained less than 30 /ug/g of RDX (i.e., 0.872 to 4.73 p;g/g). 

Therefore, it is theoretically possible that the RDX in the tissue sample was bioaccumulated from the 

sediment. However, given that no RDX was detected in the sediments used for the bioaccumulation tests and 

the indications that the 2-amino-4,6-DNT detections in the worm tissue are erroneous, the detections of RDX 

in the worm tissue should also be treated as non-detects. 
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Shenck Ravine Sediment 
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Final RI for the Ravines and Beach Area Study Areas Surplus OU, Fort Sheridan, Illinois 

Appendix N 

Level III IRDMIS Data - Surface Water Samples 
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Final RI for the Ravines and Beach Area Study Areas Surplus OU, Fort Sheridan, Illinois 
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Final RI for the Ravines and Beach Area Study Areas Surplus OV, Fort Sheridan, Illinois 

Appendix O 

Level III IRDM1S Data - Soil Samples 

N:\DATA\PROA4902087\DP\SRPLS-OU\R&BA-RI.WPD04/03/98 QSTEnvironmental Inc. 
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Final RI for the Ravines and Beach Area Study Areas Surplus Oil, Fort Sheridan, Illinois 

Appendix P 

Level III IRDMIS Data - Groundwater Samples 
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Final RI for the Ravines and Beach Area Study Areas Surplus Oil, Fort Sheridan, Illinois 
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FinalRI for the Ravines and Beach Area Study Areas Surplus OU, Fort Sheridan, Illinois 

Appendix Q 

Level III IRDMIS Data — Lumbriculus variegatus 

N:\DATA\PROJ\4902087\DP\SRPLS-OU\R&BA-RI.WPD04/03/98 QSTEnvironmental Inc. 
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QST Environmental DATE 10/14/97 STATUS PAGE 1 

PROJECT NUMBER 1295027G 0201 
FIELC GROUP   SNWORM 

ALL 

SAMPLE ID'S CONTROL 
PARAMETERS STÖRET SNWORM 

UNITS METHOD 24 

DATE 10/21/96 
TIME 12:00 

SITE TYPE 1 99759 
0 

72015 

FBLK 

DEPTH 0.0 
FEET 0 

SAMPLING TECHNIQUE 72005 
0 

71999 
0 

99720 

G 

SAMPLE TYPE AT 

INSTALLATION CODE SN 
SAMPLE 0 

FIELD I.D. 29 NA 
# 0 

LIPID % 97421 
t 

1.99 

2,AMINO-4,6-DINIT-TOLUENE 99687 68.1 
UG/G-WET 8330-T-G 

4-AMINO-2.6-DINITROTOLUENE   96257 <0.084 
UG/G-WET 8330-T-G 

1,3-DINITROBENZENE 98577 <0.080 
UG/G-WET 8330-T-G 

2,4-DINITROTOLUENE 98575 <0.062 
UG/G-WET 8330-T-G 

2,6-DINITROTOLUENE 98573 <0.080 
UG/G-WET 8330-T-G 

HMX 99817 <0.162 
UG/G-WET 8330-T-G 

NITROBENZENE 99485 <0.084 
UG/G-WET 8330-T-G 

2-NITROTOLUENE 96258 <0.146 
UG/G-WET 8330-T-G 

3-NITROTOLUENE 99679 <0.175 
UG/G-WET 8330-T-G 

4-NITROTOLUENE 96259 <0.177 
UG/G-WET 8330-T-G 

RDX 96256 0.872 
UG/G-WET 8330-T-G 

TETRYL 98165 <0.092 
UG/G-WET 8330-T-G 

1,3,5-TRINITROBENZENE 98576 <0.078 
UG/G-WET 8330-T-G 

2,4,6-TRINITROTOLUENE 98574 <0.087 
UG/G-WET 8330-T-G 

ALUMINUM.TISS 81666 15.0 
UG/G-WET 6010M-T-G 

CALCIUM,TISS 81655 527 
UG/G-WET 6010M-T-G 

IRON,TISS 81660 69.5 
UG/G-WET 6010M-T-G 

MAGNESIUM,TISS 99149 103 
UG/G-WET 6010M-T-G 

POTASSIUM,TISS 99365 1130 
UG/G-WET 6010M-T-G 

SODIUM,TISS 99364 516 
UG/G-WET 6010M-T-G 

ANTIMONY,TISS 1099 <0.024 
UG/G-WET 6020M-T-G 

ARSENIC,TISS 1004 0.201 
UG/G-WET 6020M-T-G 

BARIUM,TISS 81658 13.1 
UG/G-WET 6020M-T-G 

BERYLLIUM,TISS 34252 <0.010 
UG/G-WET 6020M-T-G 

CADMIUM,TISS 71940 0.026 
UG/G-WET 6020M-T-G 

PROJECT NAME   FT SHERIDAN WORMS 
PROJECT MANAGER KAREN HATFIELD 
LAB COORDINATOR KAREN HATFIELD 



QST Environmental DATE 10/K/97 STATUS PAGE 2 

PROJECT NUMBER 1295027G 0201 
FIELD GROUP   SNWORM 

ALL 

PROJECT NAME   FT SHERIDAN WORMS 
PROJECT MANAGER KAREN HATFIELD 
LAB COORDINATOR KAREN HATFIELD 

SAMPLE ID'S CONTROL 
PARAMETERS STÖRET SNWORM 

UNITS METHOD 24 

DATE 10/21/96 
TIME 12:00 

CHROMIUM,TISS 71939 0.061 
UG/G-UET 6020M-T-G 

COBALT,TISS 99145 0.109 
UG/G-WET 6020M-T-G 

COPPER,TISS 71937 2.89 
UG/G-WET 6020M-T-G 

LEAD,TISS 71936 0.175 
UG/G-WET 6020M-T-G 

MANGANESE,TISS 81661 1.45 
UG/G-WET 6020M-T-G 

NICKEL,TISS 1069 0.379 
UG/G-WET 6020M-T-G 

SELENIUM,TISS 1149 0.274 
UG/G-WET 6020M-T-G 

SILVER,TISS 34474 0.007 
UG/G-WET 6020M-T-G 

THALLIUM,TISS 1073 0.053 
UG/G-WET 6020M-T-G 

VANAD IUM,TISS 99155 0.065 
UG/G-WET 6020M-T-G 

ZINC,TISS 71938 47.4 
UG/G-WET 6020M-T-G 

MERCURY,TISS 71930 <0.010 
UG/G-WET 6020M-T-G 

ALDRIN.TISS 39333 2.26 
UG/KG-WET 8080T/3540-G 

BHC.A.TISS 39076 <0.667 
UG/KG-WET 8080T/3540-G 

BHC.B.TISS 34257 <0.667 
UG/KG-WET 8080T/3540-G 

BHC,D,TISS 34262 <0.667 
UG/KG-WET 8080T/3540-G 

BHC,G(LINDANE),TISS 39783 <0.667 
UG/KG-WET 8080T/3540-G 

ALPHA-CHLORDANE,TISS 97501 2.63 
UG/KG-WET 8080T/3540-G 

GAMMMA-CHLORDANE,TISS 39811 10.5 
UG/KG-WET 8080T/3540-G 

DDD.PP'.TISS 39311 3.04 
UG/KG-WET 8080T/3540-G 

DDE,PP',TISS 39321 6.58 
UG/KG-WET 8080T/3540-G 

DDT,PP',TISS 39301 3.31 
UG/KG-WET 8080T/3540-G 

DIELDRIN.TISS 39383 <0.667 
UG/KG-WET 8080T/3540-G 

ENDOSULFAN.A.TISS 34364 <0.667 
UG/KG-WET 8080T/3540-G 

ENDOSULFAN,B,TISS 34359 <0.667 
UG/KG-WET 8080T/3540-G 

ENDOSULFAN SULFATE.TISS     34354 <0.667 
UG/KG-WET 8080T/3540-G 

ENDRIN.TISS 39393 <0.667 
UG/KG-WET 8080T/3540-G 

ENDRIN ALDEHYDE,TISS 34369 <0.667 
UG/KG-WET 8080T/3540-G 

HEPTACHLOR.TISS 39413 <0.667 
UG/KG-WET 8080T/3540-G 

HEPTACHLOR EPOXIDE.TISS     39423 <0.667 
UG/KG-WET 8080T/3540-G 

METHOXYCHLOR,SED,TISS 39481 <0.667 
UG/KG-WET 8080T/3540-G 

TOXAPHENE.TISS 39403 <33.3 



QST Environmental DATE 10/14/97 STATUS PAGE 3 

PROJECT NUMBER 1295027G 0201 
FIELD GROUP   SNUORM 

ALL 

PROJECT NAME   FT SHERIDAN WORMS 
PROJECT MANAGER KAREN HATFIELD 
LAB COORDINATOR KAREN HATFIELD 

SAMPLE ID'S CONTROL 
PARAMETERS STÖRET SNWORM 

UNITS METHOD 24 

DATE 10/21/96 
TIME 12:00 

PCB-1016.TISS 39514 <33.3 
UG/KG-WET 8080T/3540-G 

PCB-1221.TISS 39491 <33.3 
UG/KG-WET 8080T/3540-G 

PCB-1232,TISS 39495 <33.3 
UG/KG-WET 8080T/3540-G 

PCB-1242.TISS 39499 <33.3 
UG/KG-WET 8080T/3540-G 

PCB-1248.TISS 39503 <33.3 
UG/KG-WET 8080T/3540-G 

PCB-1254.TISS 39507 <33.3 
UG/KG-WET 8080T/3540-G 

PCB-1260.TISS 39511 <33.3 
UG/KG-WET 8080T/3540-G 

ACENAPHTHENE.TISS 34208 <700 
UG/KG-WET 8270T/3540-G 

ACENAPHTHYLENE.TISS 34203 <700 
UG/KG-WET 8270T/3540-G 

ANTHRACENE,TISS 34223 <700 
UG/KG-WET 8270T/3540-G 

BENZYL ALCOHOL,TISS 75212 2300 
UG/KG-WET 8270T/3540-G 

BENZOIC ACID.TISS 75315 <14000 
UG/KG-WET 8270T/3540-G 

BENZO(A)ANTHRACENE,TISS     34529 <1000 
UG/KG-WET 8270T/3540-G 

BENZO(B)FLUORANTHENE ,TISS   34233 <1000 
UG/KG-WET 8270T/3540-G 

BENZO(K)FLUORANTHENE ,TISS   34245 <1000 
UG/KG-WET 8270T/3540-G 

BENZO(A)PYRENE,TISS 34250 <1400 
UG/KG-WET 8270T/3540-G 

BENZO(GHI)PERYLENE,TISS     34524 <1600 
UG/KG-WET 8270T/3540-G 

BUTYLBENZYLPHTHALATE ,TISS    34295 <1000 
UG/KG-WET 8270T/3540-G 

BIS(2-CHLOROETHYL)ETHER,TISS 34276 <700 
UG/KG-WET 8270T/3540-G 

BISC2-CHLOROETHOXY) 1 *ETHANE,T 34281 <700 
ISS     UG/KG-WET 8270T/3540-G 
BIS(2-ETHYLHEXYL) PHTHALATE.T 39102 <1000 
ISS      UG/KG-WET 8270T/3540-G 
BIS(2-CHL'ISOPROPYL) ETHER,TI 34286 <700 
SS      UG/KG-WET 8270T/3540-G 
4-BROMOPHENYL PHENYL ETHER,TI 34639 <1400 
SS      UG/KG-WET 8270T/3540-G 
4-CHLOROANILINE.TISS 78867 <3000 

UG/KG-WET 8270T/3540-G 
2-CHLORONAPHTHALENE.l riSS    34584 <700 

UG/KG-WET 8270T/3540-G 
2-CHLOROPHENOL,TISS 34589 <1400 

UG/KG-WET 8270T/3540-G 
4-CHLORO-3-METHYL PHENOL,TISS 34455 <1400 

UG/KG-WET 8270T/3540-G 
4-CHLOROPHENYLPHENYL ETHER,TI 34644 <1000 
SS      UG/KG-WET 8270T/3540-G 
CHRYSENE.TISS 34323 <1000 

UG/KG-WET 8270T/3540-G 
DIBEN(A,H)ANTHRACENE,TISS    34559 <1600 

UG/KG-WET 8270T/3540-G 
DIBENZOFURAN.TISS 75647 <700 

UG/KG-WET 8270T/3540-G 
DI-N-BUTYL PHTHALATE ,TISS   39112 <700 

UG/KG-WET 8270T/3540-G 



QST Environmental DATE 10/14/97 STATUS PAGE 4 

PROJECT NUMBER 1295027G 0201 
FIELD GROUP   SNWORM 

ALL 

PROJECT NAME   FT SHERIDAN WORMS 
PROJECT MANAGER KAREN HATFIELD 
LAB COORDINATOR KAREN HATFIELD 

SAMPLE ID'S CONTROL 
PARAMETERS STÖRET    SNUORM 

UNITS METHOD       24 

DATE 10/21/96 
TIME 12:00 

1,3-DICHLOROBENZENE,TISS    34569     <700 
UG/KG-WET   8270T/3540-G 

1,2-DICHLOROBENZENE.TISS    34539     <700 
UG/KG-WET   8270T/3540-G 

1,4-DICHLOROBENZENE.TISS    34574     <700 
UG/KG-WET   8270T/3540-G 

3,3-DICHL'BENZIDINE,TISS    34634    <5000 
UG/KG-WET   8270T/3540-G 

2,4-DICHLOROPHENOL,TISS     34604    <1400 
UG/KG-WET   8270T/3540-G 

DIETHYL PHTHALATEJISS      34339     <700 
UG/KG-WET   8270T/3540-G 

2,4-DIMETHYLPHENOL,TISS     34609    <1400 
UG/KG-WET   8270T/3540-G 

DIMETHYL PHTHALATE.TISS     34344    <1000 
UG/KG-WET   8270T/3540-G 

2,4-DINITROPHENOL.TISS      34619   <13000 
UG/KG-WET   8270T/3540-G 

2,4-DINITROTOLUENE,TISS      34614     <1400 
UG/KG-WET   8270T/3540-G 

2,6-DINITROTOLUENE,TISS     34629    <1400 
UG/KG-WET   8270T/3540-G 

DI-N-OCTYL PHTHALATE ,TISS   34599    <1400 
UG/KG-WET   8270T/3540-G 

FLUORANTHENE.TISS 34379     <700 
UG/KG-WET   8270T/3540-G 

FLUORENEJISS 34384     <700 
UG/KG-WET   8270T/3540-G 

HEXACHLOROBENZENE ,TISS     39701     <1000 
UG/KG-WET   8270T/3540-G 

HEXACHLOROBUTADIENE.TISS    39705    <1400 
UG/KG-WET   8270T/3540-G 

HEXACHLOROCYCLOPENTADIENE.TIS 34389    <10000 
S       UG/KG-WET   8270T/3540-G 
HEXACHLOROETHANE.TISS       34399    <1000 

UG/KG-WET   8270T/3540-G 
INDENO(1,2,3-CD)PYRENE,TISS  34406    <1600 

UG/KG-WET   8270T/3540-G 
ISOPHORONE.TISS 34411     <1400 

UG/KG-WET   8270T/3540-G 
2-METHYLNAPHTHALENE.TISS    78868    <1000 

UG/KG-WET   8270T/3540-G 
2-METHYL-4.6-DINITROPHENOL.TI 34660    <10000 
SS      UG/KG-WET   8270T/3540-G 
2-METHYLPHENOL.TISS        78872    <1400 

UG/KG-WET   8270T/3540-G 
4-METHYLPHENOL.TISS 78803    <1400 

UG/KG-WET   8270T/3540-G 
NAPHTHALENE,TISS 34445     <700 

UG/KG-WET   8270T/3540-G 
2-NITROANILINE.TISS        98588    <3000 

UG/KG-WET   8270T/3540-G 
3-NITROANILINE.TISS 78869    <3000 

UG/KG-WET   8270T/3540-G 
4-NITROANILINE,TISS 78870     <3000 

UG/KG-WET   8270T/3540-G 
NITROBENZENE.TISS 34450      <700 

UG/KG-WET   8270T/3540-G 
2-NITROPHENOL.TISS 34594    <1400 

UG/KG-WET   8270T/3540-G 
4-NITROPHENOL.TISS 34649    <5000 

UG/KG-WET   8270T/3540-G 
N-NITR0SODI-N-PR0PYLAMINEJIS 34431     <1000 
S       UG/KG-WET   8270T/3540-G 
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PROJECT NAME   FT SHERIDAN WORMS 
PROJECT MANAGER KAREN HATFIELD 
LAB COORDINATOR KAREN HATFIELD 

SAMPLE ID'S CONTROL 
PARAMETERS STÖRET SNWORM 

UNITS METHOD 24 

DATE 10/21/96 
TIME 12:00 

N-NITROSODIPHE'AMINE ,TISS   34436 <700 
UG/KG-WET 8270T/3540-G 

PENTACHLPHENOL.TISS 39061 <5000 
UG/KG-WET 8270T/3540-G 

PHENANTHRENE.TISS 34464 <700 
UG/KG-WET 8270T/3540-G 

PHENOL,TISS 34695 <1400 
UG/KG-WET 8270T/3540-G 

PYRENE.TISS 34472 <700 
UG/KG-WET 8270T/3540-G 

1,2,4-TRICH'BENZENE, riSS    34554 <1000 
UG/KG-WET 8270T/3540-G 

2,4,6-TRICH'PHENOL,TISS     34624 <3000 
UG/KG-WET 8270T/3540-G 

2,4,5-TRICH'PHENOL.TISS     98587 <3000 
UG/KG-WET 8270T/3540-G 


